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A
Androgenic alopecia (AGA) is a common 

non-scarring hair loss disorder that affects 
both men and women that can become more 
severe over time.1,2 AGA can be caused by 
androgens, genetics, a loss of extracellular 
matrix (ECM) proteins in the follicular bed, and 
micro-inflammation.3 This results in a shortened 
anagen phase of the hair cycle that leads to 
the production of shorter, thinner hair shafts, 
or a process called follicular miniaturization.1 
The clinical manifestations of AGA include 
miniaturization of terminal hair, increased 
ratio of telogen hair, decrease of hair life, and 
thinning hair.1

Currently, oral finasteride and topical 
minoxidil are approved as standard treatments 
for AGA.4 However, there are some limitations 
to the efficacy and side effects of those 
treatments, such as sexual dysfunction and 
contact dermatitis.5,6 A recent systemic review 
showed that among men taking finasteride 
for AGA treatment, the evidence for sexual 
dysfunction is less conclusive, with 10 studies 
demonstrating sexual adverse effects, including 
ED and decreased libido.7 Thus, several novel 
modalities for AGA have been evaluated to 
enhance treatment efficacy and lower systemic 
side effects.8–12   

Phytopharmaceutical extracts have been 
investigated for AGA treatment in an attempt 
to increase patient adherence, decrease side 

effects, and target more than one mode of 
action.4 The combination of biochanin A, 
acetyl tetrapeptide-3, and ginseng extracts 
has been shown to stimulate dermal papilla 
ECM proteins by increasing hydroxyproline, 
Collagen Type 3, and laminin, yielding a 
significant improvement in hair follicle size 
and hair anchoring.13 Increased hair growth 
has been observed after the seven-day culture 
by biochanin A and acetyl tetrapeptide-3 
compared to minoxidil in part of the activation 
of hair growth.13–15 Observed in in-vitro studies, 
biochanin A and acetyl tetrapeptide-3 appear to 
exert an anti-inflammatory effect by decreasing 
pro-inflammatory cytokines.13,16 A four-
month, randomized, placebo-controlled study 
evaluated the efficacy of biochanin A and acetyl 
tetrapeptide-3 compared to placebo for the 
treatment of AGA using microscopic evaluation 
with a phototrichogram revealed that the 
herbal lotion increased the anagen hair density 
(13%) with greater ratio from the anagen to 
telogen (46%) when compared to a reduction 
of –33 percent for the placebo.13 Panax ginseng 
root extract appears to exert an anti-apoptotic 
effect with dermal papilla cell proliferation16 
in the pathogenesis of both male and female 
pattern hair loss.9

This study aimed to evaluate the clinical 
efficacy and safety profile of an herbal extract 
combination compared to 3% minoxidil solution 
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for the potential treatment of AGA in both male 
and female subjects.

METHODS
This was a 24-week, prospective, randomized, 

triple-blind, controlled study conducted at King 
Chulalongkorn Memorial Hospital between 
June 2013 and May 2014 in male and female 
subjects, aged 18 to 55 years, with male pattern 
hair loss (MPHL) Hamilton-Norwood Stage III 
to IV vertex and female pattern hair loss (FPHL) 
Ludwig Type I to II.17,18

Exclusion criteria included use of topical 
medical therapies within six months prior to 
the study, treatment with systemic therapies 
(finasteride within one year and dutasteride 
within 1.5 years), previous hair restoration 
surgery, use of shampoo for hair growth or hair 
supplements within three months prior, and 
other alternative treatments for hair growth 
within one month prior to the study. In addition, 
patients with FPHL and a hyperandrogen 
condition and those with diabetes mellitus, 
nutritional deficiency, autoimmune disease, 
immunocompromised conditions, HIV-infection, 
cancer, as well as pregnant and lactating 
women were excluded.

Study design. This study aimed to compare 
the efficacy of an herbal extract combination 
to 3% minoxidil solution without a placebo 
group. The number of subjects was calculated 
using the t-test analysis with alpha error = 
0.05, power of the test = 80 percent, and 
intercept = 2.5, which yielded a sample size of 
32 subjects. They were then randomized using 
predetermined computer-generated blocked 
randomization lists to apply the assigned 1mL 
of herbal extracts (n=17) or 3% minoxidil 
solution (n=15) twice daily at approximately 
12-hour intervals (total daily dose of 2mL) to 
the vertex area of the scalp for 24 weeks. The 
two treatment medications were prepared 
in identically-appearing, pre-packaged, and 
pre-labeled bottles. Efficacy, safety, and patient 
adherence were evaluated at 12 weeks and the 
end of 24 weeks. Adherence was assessed from 
the daily use of the study drugs. All subjects 
were also asked to return the bottles to measure 
the residual volumes of the two medications. 

The herbal extract combination (Hirsuit™ 
hair tonic, Dermcor Pharmaceutical, Bangkok, 
Thailand) evaluated here comprises acetyl 
tetrapeptide-3, biochanin A (red clover 

extracts), Panax Ginseng extract, and Salvia 
officinalis oil. Other ingredients include water, 
alcohol, panthenol, PEG-7 glyceryl cocoate, 
inositol, fragrance, PEG-40, hydrogenated 
castor oil, menthol and DMDM hydantoin. The 
3% minoxidil lotion was manufactured by the 
Pharmaceutical Division of King Chulalongkorn 
Memorial Hospital in Bangkok, Thailand.

The study protocol was approved by the 
Ethics Committee of Faculty of Medicine, 
Chulalongkorn University, Thailand (IRB 
515/56) and conducted in accordance with the 
Declaration of Helsinki of 1975, as revised in 
1983, and Good Clinical Practice Guidelines. 
All subjects were informed about the study 
and provided written informed consent before 
participation.

Efficacy evaluation procedure. The global 
photography taken from digital camera with 
stereotactic device at Day 0, Week 12, and 
Week 24 compared to baseline photographs 
was clinically evaluated by three blinded 
dermatologists, using the standardized seven-
point rating scale (-3=greatly decreased, 
-2=moderately decreased, -1=slightly 
decreased, 0=no change, +1=slightly 
increased, +2=moderately increased, and 
+3=greatly increased).19,20

Target area hair count was also taken at 
baseline, Week 12 and Week 24. Terminal hair 
counts were measured on one-cm2 areas of 
the clipped hairs, selected from the balding 

area on the mid scalp. A small cosmetic ink 
tattoo in the center of the square was used as 
a marker to identify the area of hair counting. 
Dermoscopic photographs of the target area 
were taken by dermoscopy with one-cm2 square 
grid (DermLite II pro HR; 3 Gen LLC, California) 
of the ink tattoo at the center. Hair count per 
cm2 square was performed by two blinded 
dermatologists, using photo-editing software.

Hair Mass Index (HMI) was evaluated using 
cross-section trichometry (HairCheck®, Divi Int’l 
Co., Miami, Florida), measured on area 2x2cm2 
to reflect hair density and hair diameter at 
baseline and week 24.21–23

Patient satisfaction was assessed at Week 
12 and Week 24 using questionnaires with a 
7-point rating scale (-3=significantly worse, 
-2=moderately worse, -1=minimally worse, 
0=no change, +1=minimally improved, +2 
=moderately improved, and +3= significantly 
improved). 

Safety assessment. A safety assessment 
was performed using the results of history 
taking and physical examination of adverse 
events, such as itchiness, dermatitis, dryness, 
and dandruff, with 4 rating scale (0=none, 
1=mild, 2=moderate and 3=severe) at 
baseline, Week 12, and Week 24. 

Statistical analysis. Patient demographic 
data and other descriptive statistics were 
analyzed using percentage and mean±SD. Also, 
t-test and Mann-Whitney U test were applied 

TABLE 1. Demographics and baseline characteristics of AGA subjects treated with herbal extract combinations and 3% 
minoxidil solution (N=32)
DATA MEAN (SD) HERBAL EXTRACT (N=17) 3% MINOXIDIL (N=15) P-VALUE

Age, yrs 41.3±13.8 39.6±15.1 43.3±12.3 0.4602
Onset AGA, yrs 35.5±13.6 34.1±13.9 36.9±13.6 0.5841
Duration AGA, yrs 6.5±5.1 6.5±4.3 6.5±5.9 0.6822
Male (N=16) 0.3584

Norwood III 9 (56.3%) 4 (44.4) 5 (71.4)
Norwood IV 7 (43.7%) 5 (55.6) 2 (28.6)

Female (N=16) 0.4134

Ludwig I 5 (31.2%) 1 (12.5) 4 (50.0)
Ludwig II 11 (68.8.3%) 7 (87.5) 4 (50.0)

Previous treatment 7 (22.6) 3 (18.8) 4 (26.7) 0.6854

Baseline hair count
Terminal hair 106.3±30.2 101.8±29.8 111.4±30.8 0.3761

Vellus hair 0.3761 19.4±11.8 18.5±6.3 0.6912
Baseline Hair mass index 
by HairCheck visit 1

44.06±22.72 40.94±23.46 47.60±22.12 0.4171

1Independent t test, 2Mann-Whitney U test, 3Chi-square test, 4Fisher’s exact test
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for normal and non-normal distribution data 
respectively. Fisher exact and chi-square were 
employed for category data. The statistician was 
blinded from the study information. P-value 
<0.05 was considered as statistically significant. 

RESULTS
Thirty-two subjects (16 males and 16 

females, mean + age = 41.3 ± 13.8 years) 
with mild-to-moderate AGA were included and 
completed the study. The age of AGA onset and 
duration of AGA were 35.5 ± 13.6 and 6.5 ± 
5.1 years, respectively. The distributions of AGA 
severity were Norwood class IIIv and IVv for 28 

percent and 22 percent in the male participants, 
and Ludwig class I and II for 27 percent and 34 
percent in female participants, respectively. 
Eighteen percent of the subjects had previous 
treatment with minoxidil solution or oral 
finasteride. There was no history of allergy to 
either medications in all subjects. There were no 
statistically significant baseline characteristics 
between the herbal extract combinations and 
the 3% minoxidil solution treated groups. 
The mean amount of daily use of treatment 
medications was 2.1mL and was similar in both 
groups (Table 1)

Efficacy evaluation. The expert panel 

photographic assessment (with the intraclass 
correlation coefficient=0.805, substantial 
agreement) on the vertex scalp at Week 24 
revealed 100-percent response (score at least 
1) in both the herbal extract combination 
and the 3% minoxidil solution treated 
groups. Furthermore, 12.5 percent and 21 
percent of the herbal extract combination 
and the 3% minoxidil solution treated groups 
showed excellent improvement (score = +3), 
respectively, without statistical difference 
between the two groups. 

However, the response at the frontal area 
was less than that of the vertex area in both the 
herbal extract combination (87.5%) and the 
3% minoxidil solution (85%) treated groups, 
without statistical difference. (Table 2, Figures 
1 and 2) 

Target area hair count. The herbal extract 
combination treated group showed a significant 
increase of mean ± SD terminal hair count 
per cm2 for 101.8 ± 29.8, 110.07 ± 29.3, and 
110.2 ± 28.7, (P=0.009) at baseline, Week 12, 
and Week 24, respectively. The 3% minoxidil 
solution treated group also demonstrated a 
significant increase of terminal hair count per 
cm2 for 111.4 ± 30.8, 119.5 ± 24.5, and 122.1 
± 29.07, (P=0.002) at baseline, Week 12, and 
Week 24, respectively.   

There was a significant clinical improvement 
at Week 24, with an 8.3 percent (P=0.009) and 
8.68 percent (P=0.002) increase for terminal 
hair count in the herbal extract combination 

FIGURE 1. Clinical improvement of male pattern hair loss treated with herbal extract 
combinations (A–C) and 3% minoxidil solution (D–F) at baseline, Week 12, and Week 
24, respectively

FIGURE 2. Clinical improvement of female pattern hair loss treated with herbal extract 
combinations (A–C) and 3% minoxidil solution (D–F) at baseline, Week 12, and Week 
24, respectively

FIGURE 3. Dermoscopic pictures for improvement of male pattern hair loss treated with herbal extract combinations 
(A–B) and 3% minoxidil solution (E–F), and female pattern hair loss treated with herbal extract combinations (C–D) and 
3% minoxidil solution (G–H) at baseline, Week 12, and Week 24, respectively
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and the 3% minoxidil solution treated groups, 
respectively, with no statistical difference 
between the two groups (P= 0.370 at Week 12 
and P=0.306 at Week 24) (Figure 3).	

Hair mass index (HMI). The herbal 
extract combinations treated group showed a 
significant increase of mean ± SD HMI for 40.3 
± 24.1 and 45.9 ± 26.3 (P=0.008) at baseline 
and week 24, respectively. The 3% minoxidil 
solution treated group also demonstrated a 
significant increase of HMI for 46.5 ± 22.5 
and 61.1 ± 31.5 (P=0.026) at baseline and 
week 24, respectively (Table 3).  There was a 
significant increase of HMI in both groups, with 
13.8-percent response in the herbal extract 
combination (P=0.008) and a 31.48-percent 
response in the 3% minoxidil solution treated 
groups (P=0.026) at Week 24 after treatment, 
without statistical difference between the two 
groups (P=0.158) (Figures 4 and 5).

Patient satisfaction. Patient satisfaction 
with hair density and hair thickness in the 
herbal extract combinations and the 3% 
minoxidil solution treated groups were 68.75 
percent versus 76.92 (P=0.85) and 78.92 
percent versus 69.23 percent (P=0.92), 
respectively. There was no statistically 
significant difference in patient satisfaction at 
Week 24. 

Safety assessment. No local adverse 

reactions were observed in the herbal extract 
combination treated group. One female patient 
developed scalp eczema after using the 3% 
minoxidil solution for six weeks. Nonetheless, 
there was a satisfactory response after switching 
to the herbal extract combinations without 
adverse reactions at the end of study.

DISCUSSION 
The herbal extract combinations showed 

the efficacy in AGA treatment with comparable 
efficacy to the 3% minoxidil solution for 
treatment of mild-to-moderate AGA in both 
male and female participants. This was 
evaluated by a macrographic expert panel 
of global assessment (almost all response), 
microscopic evaluation including target area 
hair count (increase of terminal hair 8.3% vs. 
8.68%, P=0.306), HMI (increase of 13.8% vs. 
31.5%, P=0.158), and patient self assessment. 

TABLE 3. Hair mass index of herbal extract combinations and 3% minoxidil solution treated groups at baseline and Week 24
HAIR MASS INDEX WEEK 0 WEEK 24 P-VALUE

Herbal extracts lotion 40.3 (24.1) 45.9 (26.3) 0.008
3% Minoxidil 46.5 (22.5) 61.1 (31.5) 0.026

Independent t test

TABLE 2. Efficacy at week 12 and 24 evaluated by expert panel photographic assessment in herbal extract combinations and 3% minoxidil solution treated groups

SCORE

VERTEX FRONTAL

Week 12 Week 24 Week 12 Week 24

Herbal*
3% 

Minoxidil
P-Value Herbal

3% 
Minoxidil

P-Value Herbal
3% 

Minoxidil
P-Value Herbal

3% 
Minoxidil

P-Value

Median (Range) 1 (0-2) 1 (0-2) 0.5021 2 (1-3) 2 (2-3) 0.525a 1 (0-2) 1 (0-2) 0.8252a 1 (1-2) 2 (1-2) 0.552a

Response (>+1), n (%) 15 (88.2) 12 (80.0) 0.645 16 (100) 14 (100) 1 11 (64.7) 12 (80.0) 0.4443 14 (87.5) 12 (85.7) 1.0003

Excellent Response (+3), n (%) 0 (0.00) 0 (0.00) 1.0002 2 (12.5) 3 (21.4) 0.6422 0 (0.0) 0 (0.0) 1.0002 0 (0.0) 0 (0.0) 1.0002

Score distribution

-3 0 (0.00) 0 (0.00)

0.792b

0 (0.00) 0 (0.00)

0.814b

0 (0.00) 0 (0.00)

0.087b

0 (0.00) 0 (0.00)

0.715b

-2 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
-1 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
0 2 (11.76) 3 (20.00) 0 (0.00) 0 (0.00) 6 (35.29) 3 (20.00) 0 (0.00) 0 (0.00)
+1 10 (58.82) 9 (60.00) 1 (6.25) 0 (0.00) 6 (35.29) 11 (73.33) 9 (56.25) 6 (42.86)

+2 5 (29.41) 3 (20.00)
13 

(81.25)
11 (78.57) 5 (29.41) 1 (6.67) 7 (43.75) 8 (57.14)

+3 0 (0.00) 0 (0.00) 2 (12.50) 3 (21.43) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
aMann-Whitney U test, bFisher’s exact test
Response : score >1, Excellent Response : score =3 *Herbal extract combination 
Standardized seven-point rating scale: (-3 = greatly decreased, -2 = moderately decreased, -1 = slightly decreased, 0 = no change, +1 = slightly increased, +2 = moderately 
increased, and +3 = greatly increased)

FIGURE 4. Percentage change from baseline for terminal hair count (per 1cm2) at baseline, Week 12, and 24  (*P<0.05) 
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Also, the satisfactory safety profile of the herbal 
extract combination was observed with no 
eczematous reaction and only one participant in 
the minoxidil group.  

A wide range of molecules, products, 
and interventions claim to promote hair 
growth in patients with AGA, including as 
phytopharmaceutical agents and natural 
products.24,25 The hair growth properties in most 
of these products are from the mechanism of 
DHT-inhibitory and anti-inflammatory activities, 
with improved perifollicular vascularization 
and hair follicle nutrition, or not be precisely 
reported or likely caused by unknown 
mechanism of action.25 There have been 
several randomized controlled trials that are 
usually studied in the limited sample sizes and 
durations (ranged from 18 to 40 weeks) with 

diverse results. The studies have mostly been 
evaluated using only microscopic evaluation, 
such as hair count or only macroscopic 
assessment.26–30 

The improvements in AGA in the patients 
who received the herbal extract combination 
in our study could be the result of multiple 
mechanisms based on previously published 
study data, including the inhibition of 
5α-reductase, increase of hair anchoring, and 
hair diameter via the stimulation of extracellular 
matrix (ECM) production of dermal papilla, 
and decrease of micro-inflammation in the 
pathogenesis of both male and female pattern 
hair loss.9,13,16,32,33,34

LIMITATIONS
Despite thoroughly designed to cover all 

aspects of hair loss testing conducted in this 
triple-blinded, randomized trial, evaluated by 
both global and microscopic assessments, our 
study had limitations, including a small sample 
size and a short period of treatment. Hair Mass 
Index is one of the hair-growth evaluation 
methods, but it is not a well-accepted 
measurement in hair research due to a lack of 
studies that validate its accuracy.21–23

Hence, a larger sample size and a longer 
duration of randomized trial, with subgroup 
analysis according to gender and combination 
treatments of herbal extracts and minoxidil 
solution is recommended to verify the efficacy 
and safety profile of the herbal extract 
combination as an alternative treatment for 
AGA.

CONCLUSION
Due to the non-significant difference 

in clinical efficacy and safety to the 3% 
minoxidil solution, the herbal extract 
combination evaluated here could be a viable 
phytopharmaceutical for the treatment of mild 
to moderate AGA in both male and female 
patients. However, a study with a larger sample 
size and a longer follow-up is recommended to 
verify our results.
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